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Overview TopicsOverview Topics

W t h d
Everyone lives in a watershed. A watershed is an area of 
land here all of the ater that is nder the land or drains

Watersheds
land where all of the water that is under the land or drains 
off the land flows downhill to the same place – a common 
waterway. Water quality is affected by how the 
surrounding land is used and, because water moves g
throughout a watershed, natural and human activities that 
affect the water quality upstream in the watershed can 
affect the water quality downstream.



Topographic MapTopographic Map
• Large scale map• Large scale map
• Elevation is shown in three dimensions
• Shows natural and manmade features
• Shows small streams as well as large water bodies
• Used to estimate watershed boundaries

You can identify your local watershed on internet websitesYou can identify your local watershed on internet websites.





PollutionPollution
The Environmental Protection Agency defines g y
pollution as…

“Any substance that exists in the environment that is 
undesirable or harmful to that environment”undesirable or harmful to that environment



The Water Quality IndexThe Water Quality Index 
(WQI)

• Developed by the EPA
• Dimensionless number
• Determines overall water qualityDetermines overall water quality
• Compare water quality at multiple sites
• Detect water quality trends
• Identify areas of water quality problems



Calculating the WQICalculating the WQI
1. Nine physical, chemical, and microbiological parameters 

are measured:

• Dissolved Oxygen
• Fecal ColiformFecal Coliform
• Biochemical Oxygen Demand
• pH
• Temperature Change

Nit t• Nitrate 
• Phosphate
• Turbidity 
• Total Dissolved Solids 



2. Each test result is transferred to a weighting curve where a g g
numerical value, or Q-value, is obtained.

A weighting factor is a mathematical value that sets the relative 
importance of the parameter to the overall water quality.



3. The nine resulting g
Q-values are 
used to calculate 
the Water 
Quality Index forQuality Index for 
the sampling site.

The Water Quality 
Index scale ranges 
from 1 to 100 withfrom 1 to 100, with 
higher numbers 
indicating better 
water quality.



Water Quality AssessmentWater Quality Assessment 
Curriculum Package

• Thermometer • Phosphate Kit • Nutrient – TTC/MacConkeyThermometer
• Dissolved Oxygen Kit
• pH Kit
• Nitrate-Nitrogen Kit

Phosphate Kit
• Turbidity Kit
• Alkalinity Kit
• Salt/TDS/Temp Tracer

Nutrient TTC/MacConkey
BioPaddles®

• Water Quality Index CD



Unique Feature!Unique Feature!
Nutrient TTC/MacConkeyNutrient TTC/MacConkey
BioPaddles® for coliform
testing 

• No Petri dishes
• No inoculating loops
• No Bunsen burners• No Bunsen burners
• No refrigeration
• Faster
• SAFER



The exploration of the Water Quality Index 

• Analytical skills - research a topic, develop a plan, draw conclusions

teaches students STEM-based skills: 

y p p p
• Organization skills – record data
• Science skills - recognize cause and effect, use facts to prove a 

hypothesis
• Leadership skills – work as a team
• Mathematic skills – measurements and calculations
• Attention to detail - follow procedures, record data
• Technical skills - troubleshoot problems, build equipment, utilize 

internet sites
• Creative abilities - solve problems, design equipment
• Communication skills - interact within teams, pool class data, 

prepare reports

Skills will be applied to four classroom activities and one field 
activity…



Classroom activities use EPA data from Kansas River Sites

Activity 1 Determine the Water Quality Index for the 
Kansas River WatershedKansas River Watershed

Activity 2 Do Water Quality Values Change over a 24 
Hour Period?

A ti it 3 D W t Q lit V l Ch WithiActivity 3 Do Water Quality Values Change Within a 
Watercourse Cross-Section?

Activity 4 Environmental Impacts on Mill Creek Tributary



1. Students review background materials

Including: 
• Student Guide
• PowerPoints
• STEM based• STEM-based 

Extension Activities



2. Students create spreadsheets with the reported data to p p
calculate the Water Quality Index …



…and analyze the data and create graphs to answer y g p
questions such as:

• Based on the sampling data, can any conclusions be drawn 
di li ti ?regarding sampling time? 

• Does the data show a significant difference in water quality over 
time?

• Based on the reported data, can rainfall influence the Water 
Q lit I d ?Quality Index?

• What water quality target parameters fell outside of the target 
values?   

And discuss: 

• What are the possible reasons for water quality variances?p q y
• What would be a possible plan for future sampling that might yield 

more significant data?
• How would you design a study that would provide additional 

guidance regarding river and stream sampling points?g g g p g p



Completed spreadsheets and answers to questions are p p q
provided in the Teacher Guide



Activity 5Activity 5

Investigate Water Quality 
i L l W t h din a Local Watershed

Field Activity



Identify a Local WatershedIdentify a Local Watershed
Students do a search or use links to internet resources to identify 
a local watershed and determine the local watershed boundary.y



Student explore internet sites to research more about the site:p

• Land Use (GIS)

• Water quality 
data from citizendata from citizen 
monitoring 
groups

• Weather events

• Water quality 
data for nearbydata for nearby 
monitoring 
stations



Students choose a sampling site, …. p g ,

Sampling Site



list possible point and nonpoint pollution sources… list possible point and nonpoint pollution sources,…

• Urban runoff
• Sewage
• Industrial wastewater
• Thermal pollution
• Debris from upstream
• Secondary-treated effluentSecondary treated effluent
• Waste discharges



…and use satellite photos from internet sites to document p
the sampling location. 



Collect a Water SampleCollect a Water Sample
Students collect a sample at the site

…or a sample can be brought to the classroom.p g



Test The Water SampleTest The Water Sample
Students groups follow the Field Test Procedures to 
obtain a test result for the nine parameters that are used 
t l l t th W t Q lit I dto calculate the Water Quality Index.

Dissolved Oxygen
100%
Q=99Q 99



Change in 
Temperature

Biochemical 
Oxygen Demand

Coliform
500,000 CFU/100 mLTemperature

0.5°C
Q=90

Oxygen Demand
16.8 mg/L

Q=15

500,000 CFU/100 mL
Q=2



Students enter 
test results on 
the Field Data 
Sheet and the 
Water QualityWater Quality 
Index Worksheet.



BECOME THEBECOME THE 
STUDENTS!

TEST THE WATER 
SAMPLES FOR 
THE REMAINING 
TEST FACTORS.



1. Follow the Field Test Procedure to test the water sample from the p
site. 

2.   Enter the test result on the Field Data Sheet.



Calculate the WaterCalculate the Water 
Quality Index
1. Pool group data to complete the Water Quality Index 

Worksheet.

2 S t d h t2. Set up a spreadsheet, 
use the Water Quality 
Index Calculator, or 
use the Water Quality y
Index Worksheet 
calculate the Water 
Quality Index.



WHAT IS THE WATER QUALITY OF THE LOS ANGELES S QU O OS G S
RIVER BETWEEN WARDLOW ROAD AND WILLOW 
ROAD?

WHAT COULD HAVE INFLUENCED THE WATER 
QUALITY?

R i f ll?Rainfall?

Restricted water flow?

Sewer and industrial
wastewater discharge?

Urban runoff?Urban runoff?



When you drive over the Los Angeles River and through the city of 
Long Beach will you look at the area the same way as you wouldLong Beach will you look at the area the same way as you would 
have 90 minutes ago?



The concentrations of 
water sample parameters, 
physical data, and pollution 

d i thsources used in the 
example activity were 
based on actual data that 
was collected from the Los 
Angeles River between 
Wardlow Road and Willow 
Street on October 11, 2012
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